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Abstract of W09535645 

The invention relates to a circuit arrangennent for 
operating a high pressure discharge lamp 
comprising Input terminals (K1 , K2) for 
connection to a supply voltage source, and 
means, coupled to the input terminals, for 
supplying an alternating lamp current to the high 
pressure discharge lamp. According to the 
Invention, the circuit arrangement also comprises 
means III for generating a current pulse in each 
half period of the lamp current, said current pulse 
having the same polarity as the lamp current and 
being superimposed on the lamp current in the 
latter part of a predetermined fraction of the half 
periods of the lamp current. As a result, flickering 
of the discharge arc during lamp operation is 
substantially suppressed. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. High-pressure electric-discharge lamp lighting approach characterized by superimposing this current 
pulse on this lamp current in part after that half period that occurred while in supplying altemating 
current lamp current to high-pressure electric-discharge lamp, and turning on high-pressure electric- 
discharge lamp generating current pulse in 1 for predetermined number of half period of lamp current 
and making polarity of this current pulse the same as that of polarity of said lamp current. 

2. Said current pulse is the high-pressure electric-discharge lamp lighting approach according to claim 1 
characterized by making it make it generate at each half period of a lamp current. 

3. In High-Pressure Electric-discharge Lamp Lighting Circuit Equipped with Input Terminal (Kl, K2) 
Linked to Electrical-Potential-Difference Source of Supply, and Means to be Combined with These 
Input Terminals and to Supply Altemating Current Lamp Current to High-Pressure Electric-discharge 
Lamp A means III to generate a current pulse in 1 for a predetermined number of the half period of a 
lamp current It has further. The high-pressure electric-discharge lamp lighting circuit characterized by 
superimposing this current pulse on this lamp current in the part after that half period that occurred 
while making the polarity of this current pulse the same as that of the polarity of said lamp current. 

4. Said current pulse generating means III High-pressure electric-discharge lamp lighting circuit 
according to claim 3 characterized by carrying out current pulse generating at each half period of a lamp 
current. 

5. A means to supply said altemating current lamp current to a high-pressure electric-discharge lamp is a 
high-pressure electric-discharge lamp lighting circuit according to claim 3 or 4 characterized by having a 
means I to generate direct-current supply current from the supply voltage which is combined with said 
input tenninal and supplied by said electrical-potential-difference source of supply, and the 
commutation machine II which changes supply current into an altemating current lamp current. 

6. a means to generate direct-current supply current - lamp Ughting - the crown - the high-pressure 
electric-discharge lamp lighting circuit according to claim 5 characterized by having the DC to DC 
converter which prepared the switching element which operates on a frequency, and a means to generate 
a current pulse and to adjust the duty cycle of said switching element. 

7. a means to generate direct-current supply current - lamp Ughting - the crown - the high-pressure 
electric-discharge lamp lighting circuit according to claim 5 or 6 characterized by having the DC to DC 
converter which prepared the switching element which operates on a frequency, and a means to generate 
a current pulse and to adjust the switching frequency of said switching element. 

8. the frequency of said lamp current - from the range of 50Hz-5O0 Hz - choosing - the ratio between 
the mean ampHtude of a current pulse, and the mean amplitude of a lamp current - 0.6 or - the range of 
2 ~ carrying out ~ the ratio between the duration of a current pulse, and the half period of a lamp current 
- 0.05-0.15 High-pressure electric-discharge lamp lighting circuit given in claim 1 characterized by 
considering as the range thru/or which term of 7. 

9. High-pressure electric-discharge lamp lighting circuit given in claim 1 characterized by considering as 
5% of amount of energy to which amount of energy suppUed to high-pressure electric-discharge lamp by 
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said current PA is supplied by high-pressure electric-discharge lamp according to lamp current during 
half period, and 1 5% thru/or which term of 8. 

10. It is a high-pressure electric-discharge lamp lighting circuit given in claim 1 characterized by 
equipping a high-pressure electric-discharge lamp lighting circuit with the power control loop which 
established a means to generate the signal used as the standard of the amount of requests of tiie power 
consumed by the high-pressure electric-discharge lamp, and equipping a current pulse generating means 
with a means to adjust said signal thru/or which term of 9. 

1 1 . Said commutation machine is a high-pressure electric-discharge lamp lighting circuit according to 
claim 5, 6, or 7 characterized by having a full wave bridge circuit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The high-pressure electric-discharge lamp lighting approach and technical field of equipment invention 
This invention relates to the approach of supplying an alternating current lamp current to a high-pressure 
electric-discharge lamp, and turning on a high-pressure electric-discharge lamp. 
Moreover, it is combined with the input terminal (Kl, K2) linked to an electrical-potential-difference 
source of supply, and these input terminals, and this invention relates to a high-pressure electric- 
discharge lamp lighting circuit equipped with a means to supply an altemating current lamp current to a 
high-pressure electric-discharge lamp. 

background of invention this seed high-pressure electric-discharge lamp lighting approach and circuit — 
United States patent 4,485,434th from — it is known. In carrying out altemating current actuation of the 
high-pressure electric-discharge lamp with the altematiug current lamp current of a low frequency, while 
preventing that the current of a high-pressure electric-discharge lamp (a lamp is called below) is eaten 
away quickly, it is known that a lamp can be made to turn on at comparatively high effectiveness. 
The problem about lighting of this seed lamp is that the discharge arc very near the electrode becomes 
unstable depending on electrode temperature and the condition of an electrode surface. The reason is 
that the origin of a discharge arc jumps at the following spot from a spot with an electrode sxu-face. 
When an electrode surface is too cold, immediately near the electrode, it is very thin, therefore the origin 
of an electrode surface is overheated, and, thereby, a discharge arc comes to produce a minute pike. If 
the origin of a discharge arc jxunps among these minute pikes during lighting actuation, a flicker will 
arise in a high-pressure electric-discharge lamp. This flicker is produced also when electrode 
temperature is too high. Under this condition, an electrode material displaces continuously, evaporates 
and causes the instability of a discharge arc. In operating a high-pressure electric-discharge lamp by 
altemating current, each electrode of a lamp functions as an anode plate as cathode alternately [ of a 
lamp current / sequential ] with during a half period. 

It can be said that the electrode in these half periods is in a cathode phase and an anode plate phase, 
respectively. The electrode material removed from an electrode in an anode plate phase returns to an 
electrode as an ionic current in a cathode phase. These migration processes complete the behavior of the 
electrode temperature in a round term of a lamp current. Electrode temperature dependence [ in / in the 
time dependency of electrode temperature / in / in the reason / an anode plate phase / a cathode phase ] is 
because it is different. This accxmiulates, electrode temperature continues during [ of a lamp current / 
whole ] a round term, changes strongly, and a discharge arc comes to occur from the various parts of the 
front face of the electrode in an anode plate phase. However, in a cathode phase, generating of the 
discharge arc in the front face of the same electrode comes to be limited only to one in the part of these 
versatility. This behavior cannot be permitted especially when using a high-pressure electric-discharge 
lamp for an optical application like projection television. It is necessary to shorten inter-electrode 
distance extremely for this application. The reason is that it is necessary to bring a discharge arc close to 
the point light soxirce. however, ** — by shortening inter-electrode distance extremely Uke, since a 
discharge arc occurs from the part where the mutual electrodes in a cathode phase differ, it becomes 
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unstable among [ all ] a discharge arc, therefore a flicker becomes very strong. 

OutUne of invention The purpose of this invention is to use as an offer plug the high-pressure electric- 
discharge lamp lighting approach and circuit which oppressed the flicker of a lamp remarkably during 
actuation. 

It is characterized by this invention high-pressure electric-discharge lamp lighting approach 
superimposing this current pulse on this lamp current in the part after that half period that occurred 
while in supplying an alternating current lamp current to a high-pressure electric-discharge lamp, and 
tuming on a high-pressure electric-discharge lamp it generates a current pulse in 1 for a predetermined 
number of the half period of a lamp current and makes the polarity of this current pulse the same as that 
of the polarity of said lamp current. 

Moreover, it is combined with the input terminal linked to an electrical-potential-difference source of 
supply, and these input terminals, and this invention is set in a high-pressure electric-discharge lamp 
Ughting circuit equipped with a means to supply an alternating current lamp current to a high-pressure 
electric-discharge lamp. A means HI to generate a current pulse in 1 for a predetermined number of the 
half period of a lamp current While having further and making the polarity of this current pulse the same 
as that of the polarity of said lamp current, it is characterized by superimposing this cvirrent pulse on this 
lamp current in the part after that half period that occurred. 

Since the whole quantity of a current which flows a lamp increases by the current pulse at the 
termination of 1 for a predetermined number of the half period of a lamp current, the temperature of an 
electrode rises to a remarkable high value. The stability of a discharge arc increases for this high 
temperature. The reason is that a discharge arc occurs from the same part of an electrode in each cathode 
phase. When this invention high-pressure electric-discharge lamp lighting approach and/or a high- 
pressure electric-discharge lamp lighting circuit were used, it confirmed that a flicker could be 
remarkably oppressed at the time of lighting of a high-pressure electric-discharge lamp. 
Furthermore, in using a high-pressure electric-discharge lamp as a metal halogenide lamp, according to 
the increase ion current generated by the current pulse, deposition of the metal contained in the lamp 
plasma to the front-face top of an electrode increases, and, thereby, the work fimction of an electrode 
falls. 

It generates periodically (for example, every [ every 3rd half period of a lamp current and the 5 th half 
period (every) ]), or a current pulse emits a current pulse to a burst (for example, the current pulse of the 
piece in five continuous half periods is generated, and the following current pulse in five continuous half 
periods is not generated, but the current pulse of the following piece in five continuous half periods is 
generated fiirther). 

When a current pulse was generated for every half period of a lamp current, the very good result was 
able to be obtained. 

Moreover, when the amplitude of a current pulse was high, it confirmed that a period for oppression of a 
flicker to attain the same result could be shortened. It depends for the optimal amplitude and optimal 
period of a current pulse on the class of lamp, and the dimension of an electrode, the frequency of said 
lamp current -- from the range of 50Hz-500 Hz - choosing - the ratio between the mean amplitude of a 
current pulse, and the mean amplitude of a lamp current — 0.6 or ~ the range of 2 — carrying out — the 
ratio between the duration of a cxirrent pulse, and the half period of a lamp current - 0.05-0.15 The good 
result was able to be obtained when considering as the range. The mean amplitude of a lamp current is 
the average of the amplitude of the lamp current in a half period. The mean amphtude of a current pulse 
is the average of the amplitude of the current pulse in the duration of a current pulse. It is suitable for the 
amount of the energy supplied to a high-pressure electric-discharge lamp by said current pulse to 
consider as 5% of the amount of the energy supphed to a high-pressure electric-discharge lamp by the 
lamp current during a half period and 15%. 

It is combined with said input terminal, and a means to supply said altemating current lamp current to a 
high-pressure electric-discharge lamp can manufacture this invention high-pressure electric-discharge 
lamp lighting circuit comparatively simply and at a low price, when it has a means to generate direct- 
current supply current from the supply voltage supplied by said electrical-potential-difference source of 
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supply, and the commutation machine n which changes supply current into an alternating current lamp 
current, moreover, a means to generate direct-current supply current >- lamp lighting — the crown — it 
constitutes from a DC to DC converter which prepared the switching element which operates on a 
frequency, and a means to generate a current pulse and to adjust the duty cycle or switching frequency 
of said switching element. If it is made Mr. **, a current pulse can be generated using the means used 
since an altemating current lamp current is generated. 

In the suitable example of this invention high-pressure electric-discharge lamp lighting circuit, a high- 
pressure electric-discharge lamp lighting circuit is equipped with the power control loop which 
established a means to generate the signal used as the standard of the amoimt of requests of the power 
consumed by the high-pressure electric-discharge lamp, and a current pulse generating means is 
equipped with a means to adjust said signal. 

Furthermore in other suitable examples, said commutation machine is equipped with a full wave bridge 
circuit. 

Easy explanation of a drawing Drawing 1 is the block circuit diagram showing an example of this 
invention high-pressure electric-discharge lamp lighting circuit. Drawing 2 is the detailed circuit 
diagram of the block diagram of drawing 1 . Drawing 3 is the circuit diagram showing further a part of 
high-pressure electric-discharge lamp lighting circuit of drawing 1 in a detail. Drawing 4 is the property 
Fig. showing the current imder lamp lighting of the various parts in the detailed circuit of drawing 2 , 
and the configuration of an electrical potential difference. 

The best gestalt for inventing In drawing 1 , Kl and K2 are the input terminals linked to the electrical- 
potential-difference soiu"ce of supply which impresses supply voltage. The block I combined with input 
terminals Kl and K2 is a means to generate a direct cxirrent. The output terminal of Means I is coimected 
to each input terminal of the commutation machine 11. The output terminal of the commutation machine 

II is cormected to the high-pressure electric-discharge lamp La. Means I and Means II constitute a means 
A to supply an altemating current lamp current to a high-pressure electric-discharge lamp on both sides. 

III It is a means to generate the current pulse of each one half period of a lamp current. It is Means HI 
because of this purpose. As shown to drawing 1 by the dotted line, it connects with Means A. 

The actuation of the high-pressure electric-discharge lamp lighting circuit shown in drawing 1 is as 
follows. 

If input terminals Kl and K2 are connected to the pole of an electrical-potential-difference source of 
supply. Means I will generate direct-current supply current from the supply voltage supplied by the 
electrical-potential-difference source of supply. This direct-current supply current is changed into an 
altemating current lamp current with the commutation vessel II. At each half period of a lamp current, it 
is Means III. A polarity is equal to the polarity of a lamp cxirrent, and the current pulse on which a lamp 
current is overlapped in the part after each half period is generated. The both sides of the current pulse 
on which a lamp current and this are overlapped are supplied to the high-pressure electric-discharge 
lamp La. 

In drawing 2 , the rectification bridge RB, capacitors CI and C2, the drive circuit DC 1 , a switching 
element SI, diode Dl, and the induction component L constitute a means I to generate a direct current. 
This example constitutes the commutation machine 11 from switching elements S2 and S3, S4 and S5, 
the drive circuits DC2 and DC3, and resistance Rl . Means III An additional means to generate an almost 
fixed electrical potential difference for a terminal K3 during the circuit part CPI and CPE, Comparator 
COMP, a switching element S6, a terminal K3, a potentiometer R2, resistance R3, and lamp lighting 
constitutes. The circuit of this addition is not illustrated. Input terminals Kl and K2 are input terminals 
for connecting with the electrical-potential-difference source of supply which supplies AC supply 
voltage of low frequency. These input terminals Kl and K2 are connected to each input terminal of the 
rectification bridge RB. The 1st output terminal of the rectification bridge RB is coimected to 1 side of a 
capacitor CI. A side besides this capacitor CI is connected to the 2nd output terminal of the rectification 
bridge RB, Moreover, 1 side of a capacitor CI is connected to the 1st main electrode of a switching 
element SI. The control electrode of a switching element SI is connected to the output terminal of the 
drive circuit DC 1 . While connecting other control electrodes of a switching element S 1 to the cathode 
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of diode Dl, it connects with the input terminal of the drive circuit DC 1. The anode plate of diode Dl is 
connected to a side besides a capacitor CI. The cathode of diode Dl is connected also to 1 side of the 
induction component L. A side besides the induction component L is connected to the 1st main electrode 
of a switching element S2, and the 1st main electrode of switching element S4. Moreover, a side besides 
the induction component L is connected to 1 side of a capacitor C2. A side besides a capacitor C2 is 
connected to a side besides a capacitor CI. While connecting other main electrodes of a switching 
element S2 to the 1st main electrode of a switching element S3, other main electrodes of switching 
element S4 are connected to the 1st main electrode of a switching element 85. Other main electrodes of 
a switching element S3 and other main electrodes of a switching element S5 are connected to the 1 side 
of low frequency Rl, and a side besides this low frequency Rl is connected to a side besides a capacitor 
CI. Other main electrodes of sv^tching S2 and switching element S4 are connected with the high- 
pressure electric-discharge lamp La (inside of an operating state). 

The control electrode of a switching element S2 and the control electrode of a switching element S3 are 
connected to each output terminal of the drive circuit DC 2. The control electrode of switching element 
S4 and the control electrode of a switching element S5 are connected to each output terminal of the drive 
circuit DC 3. 1 of resistance Rl and a side besides the induction component L is connected to each input 
terminal of the circuit part CPI. 

The output terminal of the circuit part CPI is connected to the 1st input terminal of Comparator COMP. 
Other input terminals of Comparator COMP are connected to the 1 of resistance R3, and 1 side of a 
potentiometer R2. A side besides a potentiometer R2 is connected to a terminal K3. A side besides 
resistance R3 is connected to a side besides a capacitor CI. Resistance R3 is shunted by the switching 
element S6. The output terminal of Comparator COMP is connected to the input terminal of the drive 
circuit DC 1. 

The 1st output terminal of the circuit part CPII is connected to the control electrode of a switching 
element S6. 

Other two output terminals D and E of the circuit part CPII are connected to each input terminal of the 
drive circuits DC2 and DC3. 

The actuation of the high-pressure electric-discharge lamp lighting circuit shown in drawing 2 is as 
follows. 

the direct current voltage which rectifies the altemating current supply voltage of this low frequency 
with the rectification bridge RB, and exists in a capacitor CI among both ends in connecting input 
terminals Kl and K2 to the two poles of the electrical-potential-difference source of supply which 
supplies the altemating current supply voltage of low frequency ~ changing . The drive circuit DC 1, a 
switching element SI, diode Dl, and the induction component L fimction as a DC to DC converter, 
especially a down converter by the whole. The direct current voltage which exists among the both ends 
of a capacitor CI with this down converter is changed into direct-current supply current. 
A capacitor C2 acts as a buffer capacitor. Switching elements S2 and S5, a svsdtching element S3, and S4 
are taken as switch-on and non-switch-on by turns by the drive circuits DC2 and DC3. This accumulates 
and direct-current supply current is changed into an altemating current lamp current. The electrical 
potential difference which exists in the input terminal of the circuit part CPI serves as a standard of the 
amplitude of the supply voltage of the current and commutation machine which flow a lamp. The signal 
which serves as a standard of the power consxraied with the lamp from these two electrical potential 
differences by the circuit shunt CPI is generated. This signal exists in the 1st input terminal of 
Comparator COMP. For a terminal K3, an almost fixed electrical potential difference flows during 
actuation of a lamp. This electrical potential difference is generated with the means which is not shown 
in drawing 2 . By the potentiometer R2, resistance R3, and the switching element S6, it exists in the 2nd 
input terminal of Comparator COMP, and the reference voltage used as the standard of the amount of 
requests of the power consimied with a lamp is generated. Depending on the output signal of 
Comparator COMP, the pulse width of the RF pulse generated by the comparator is controlled by the 
drive circuit DC 1. You make it flow through the first switching element S6 in a part of each half period 
of a lamp current. The reference voltage which this accumulates and exists in the 2nd input terminal of 
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Comparator COMP is comparatively low. Therefore, all the amounts of the power consumed with the 
amplitude and lamp of a current which flow the pulse width of the RF pulse generated by the drive 
circuit DC 1 and a lamp presuppose un-flowing a switching element S6 by the circuit part CPU in the 
part after each half period of the lamp current used as a comparatively low value. Thereby, the amount 
of the power which the duty cycle of the driving signal which increased, consequently was generated by 
the drive circuit DC 1 increases, and reference voltage is superimposed on a current pulse by the lamp 
current, and is consumed with a lamp increases. 

The circuit part the number of drawing 3 is [ part ] three: It is CPin. Or the circuit part CPII which 
consists of CPV is shown. 

CPm It is the digital circuit which has the 1st output terminal A and the 2nd output terminal B. 
The 1st digital signal which has the same frequency as a lamp current during actuation of a lamp exists 
in an output terminal. Circuit part CPIII The 2nd digital signal which also has the frequency of a lamp 
current exists in the 2nd output terminal. Curves A and B show the time amoimt corresponding 
movement nature of both signals to drawing 4 , respectively. It is clear that the digital signal's [ 2nd ] the 
1st digital signal is reversed and the phase can be taken out from the 1st digital signal by continuing and 
changing to a half period. Output terminals A and B are coimected to each input terminal of the circuit 
part CPIV. Although the digital signal which the circuit part CPIV functions as the "OR gate", therefore 
exists in the output terminal C has in "quantity" level any of the 1st or 2nd digital signal they are, in case 
other signals are in "low" level, it serves as "quantity" level. In all other condition, the digital signal 
which exists in an output terminal C is in "low" level. Curve C shows the time amount corresponding 
movement nature of the digital signal which exists in an output terminal C to drawing 4 . An output 
terminal C is coimected to the input terminal of the circuit part CPV. Let this circuit part CPV be a 
"bistable multivibrator" or a "flip-flop." The digital signal which the digital signal which serves as 
"quantity" level between the sequential inclinations of the digital signal which exists in an output 
terminal C exists in the 1st output terminal D of the circuit part CPV, and exists in this output terminal C 
during this period changes from level to "low" "quantity" level. In case the digital signal which exists in 
an output terminal D is "low" level and "quantity" level, respectively, the digital signal set to "low" level 
and "quantity" level exists in the 2nd output terminal E of the circuit part CP VI. Curves D and E show 
the time amoimt corresponding movement nature of the digital signal which exists in the output 
terminals D and E of the circuit part CPV to dravying4 , respectively. In order to connect an output 
terminal C to the control electrode of the switching element S6 of drawing 2 , in case the digital signal 
of an output terminal D is in a high level, a switching element S6 will be in switch-on. Therefore, the 
persistence time of a current pulse becomes equal to the time interval which has the digital signal of an 
output terminal D in a high level. The curve I of drawing 4 shows the time dependency of the amplitude 
of the total amoimt of the current which flows a high-pressure electric-discharge lamp in case this lamp 
operates by this invention high-pressure electric-discharge lamp lighting circuit. Although Curve I 
shows a lamp current as sine wave-like altemating current mostly, a current pulse is a rectangle-like 
mostly. A lamp current and the configuration of the both sides of a current pulse are not the summaries 
of this invention. In practice, the configuration of a current pulse can be made into the shape of the 
shape for example, of a sine wave, the shape of a triangular wave, and an exponential fimction. 
The specific example of the high-pressure electric-discharge lamp lighting circuit shown in drawing 2 is 
Germany JP,3813412,B. It is used for actuation of the indicated high-pressure electric-discharge lamp. 
That nominal-electrical-power consumption is 100 W, and the electrode distance of this lamp is 1.4 mm. 
When mean amplitude superimposed the current pulse of 0.9 A on the lamp current in 8% (mean 
amplitude is [ an altemation frequency ] 90Hz in 1.1 A) after each half period, the flicker was able to be 
oppressed enough. 
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* NOTICES * 

JPO cuid NCIPI are not responsible for any 
damages caused by tKe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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